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> NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention forms a circuit in a ceramic green sheet 

(a green sheet is called below.) by the thick-film-screen-printing method etc., and relates to the 

manufacture method of ceramic laminating parts and manufacturing installation which carried out 

compound formation of ceramic laminating parts, such as a capacitor given and manufactured 

[ electrode / external / a laminating, sticking by pressure, cutting, baking, and ] in these green sheets, a 

piezoelectric device, an inductor, a transformer, and a filter, or these. 

[0002] 

[Description of the Prior Art] Generally, although a frame is not used with what uses a frame, there are 
two processes in manufacture of ceramic laminating parts. In order that all may obtain volume 
efficiency, the product of 1000 numbers is formed and cut down from hundreds to one laminating block. 
First, the conventional process which uses a frame based on drawing 6 is explained. In a sheet forming 
cycle, by the doctor blade method etc., the ceramic slurry of a dielectric or the magnetic substance is 
applied by uniform thickness on a support film (it is also called a carrier sheet or a carrier film) like a 
polyethylene-terephthalate film, and a 20 to 500 micrometers green sheet is formed. Next, a green sheet 
is exfoliated from a support film, and it judges in a predetermined size, and sticks on the metal frame 
which the center section cut in the shape of a rectangle, and lacked (decision and frame flare process). 
Next, an internal circuitry is printed as criteria of positioning of this metal frame (internal-circuitry 
presswork). thus, the green sheet with a metal frame in which the peculiar circuit pattern was formed on 
the principal plane is supplied to the press for sticking by pressure in predetermined sequence, is 
positioned by the metal frame, and pierces only a green sheet - having - a laminating - and it is stuck 
by pressure and a laminating block is formed (a laminating and sticking-by-pressure process) 
Henceforth, it becomes ceramic laminating parts through the cutting process and degreasing / baking 
process of cutting a laminating block in a chip configuration, and an external electrode formation 
process. The function of the metal frame in this process is a positioning fixture for agreeing the pattern 
of the printing gap prevention for every green sheet at the time of internal-circuitry printing, and the 
vertical layer at the time of a laminating, as mentioned above, and it is also a fixture for making 
prevention of green-sheet deformation, and handling easy to carry out to a thin green sheet 100 
micrometers or less. However, when removing a green sheet from a support film, since a green sheet is 
torn, adaptation is difficult for a thing 50 micrometers or less. 

[0003] Next, the frame-less process which does not use a frame based on a well-known example is 
explained. JP,5- 144668, A (well-known example 1) — on the way — the manufacture method of 
laminating ceramic electronic parts that a process uses a frame is indicated after it clips the green sheet 
formed on the carrier sheet in a predetermined size and this sticks it on a metal frame with a carrier 
sheet, at the same time it prints an electrode this state and pierces a green sheet with a carrier sheet from 
a metal frame after that — four corners — the object for positioning ~ a hole is established a laminating 
and a sticking-by-pressure process - setting - sticking by pressure — the position ****** pin prepared 
in metal mold - the aforementioned object for positioning - they are an engagement and the thing 
which positions and carries out a laminating and exfoliates the carrier sheet after sticking by pressure 
about a hole Moreover, the green-sheet printing laminating method and its equipment are indicated by 
JP,5-182859,A (well-known example 2). By establishing the hole for positioning by punch at the same 
time it judges a green sheet with a carrier film, holding by putting the gage pin of a conveyance head in 
the aforementioned tooling holes, conveying on an electrode printing base, and inserting in the gage pin 



of this conveyance head, and the tooling holes of the printing base established in the corresponding 
position, this positions a green sheet with a carrier film, and prints an electrode. In a laminating process, 
the reversed green sheet [ finishing / electrode printing ] with a carrier film It conveys on a laminating 
base by carrying out insertion maintenance of the gage pin of another conveyance head to the 
established tooling holes, suction which contacted and prepared the gage pin of a conveyance head, and 
the gage pin prepared in the laminating base in the laminating base - a green sheet with a carrier film is 
attracted with a hole, and it is supposed that the engagement of the tooling holes of a green sheet with a 
carrier film is carried out to the gage pin of a laminating base, and they will carry out a laminating to it 
The carrier film is exfoliated whenever the laminating of the green sheet with a carrier film is carried out 
in the meantime. If the laminating of the green sheet of a predetermined number is carried out after that, 
will retract a gage pin, and it will be made to move to a press machine, and will be stuck by pressure. 
[0004] 

[Problem(s) to be Solved by the Invention] It is called for that the present ceramic laminating parts offer 
cheaply what has small dispersion of electrical properties, such as electrostatic capacity and an 
inductance, stable. It is required to make small gap of internal-circuitry printing for every green sheet 
and gap of the green sheet at the time of a laminating and sticking by pressure as much as possible about 
the stability of a property. In a frame use process, since a frame serves as a positioning fixture, in 
printing of an internal circuitry, it can position to accuracy considerably. However, in the process of a 
laminating, as for the green sheet stretched by the frame, only the center section is pierced in a 
rectangle-like Shimokane type cavity by rectangle-like punch [ upper ]. The edge section of punch is 
worn out as the rectangle-like up Shimokane type has path clearance a little with a large female mold 
cavity and the number of times of punching increases. Furthermore, according to thermal expansion, 
since sticking by pressure of a green sheet is made by the heated metal mold, although metal mold is a 
minute amount, it becomes large. It is difficult to keep suitable the path clearance of punching by metal 
mold by these things, and a green sheet produces laminating gap by being pulled in the direction of a 
cutting plane line with the biggest path clearance in the rectangle-like cutting edge of four sides, or 
moving freely in the process which reaches the green sheet which fell and carried out the laminating of 
the inside of the female mold cavity after cutting last time etc., when separated from a frame. 
Furthermore, when a green sheet is enlarged, the center section of the green sheet stretched by the frame 
bends, and a laminating error becomes large further. For this reason, gap of 100 micrometers or more 
may arise between a laminating and the vertical layer of the green sheet by which the laminating was 
carried out in the process of sticking by pressure. Moreover, in a production side, the flare cost for 
sticking a green sheet on a frame is required, and in order to carry out the reuse of the process and frame 
which are stuck with adhesives etc., there is a problem that the process of washing a frame is also 
needed. 

[0005] On the other hand, in the well-known example 1 which is the conventional example which does 
not use a frame, by electrode presswork, it is a frame use process and there is problem same with having 
mentioned above, moreover, the green sheet with a carrier film which was able to prepare position 
******** at the laminating and the sticking-by-pressure process while already being pierced from the 
metal frame — using — this position ********„ sticking by pressure — it is supposed that it can position 
correctly by carrying out an engagement to the position ****** pin prepared in metal mold However, 
although formed with high precision about a green sheet, since the hole formed in a carrier film and the 
complex of a ceramic green sheet by punch etc. is soft, it does not become the criteria of ******. 
Therefore, the precision of an aperture is [ that a barricade tends to produce the hole of a carrier film on 
an edge ] bad although positioning is made with a carrier film. Therefore, a gap of about 100 
micrometers may generate similarly the method of inserting in a pin and deciding a position, with 
having mentioned above with an error. Although especially the thing for which two or more pins and 
holes are automatically inserted in with a sufficient precision is difficult, this concrete positioning 
insertion method is not stated to this well-known example 1 . Moreover, it is the mechanical positioning 
method, and the size of several mm is required for tooling holes like 3mm, the space part green sheet is 
too much needed, and the yield becomes bad. 

[0006] On the other hand, in the well-known example 2, conveyance of a green sheet with a support film 
is performed by inserting and holding a gage pin to the established hole for positioning. Therefore, it is 
necessary to consider the hole for positioning as a size relation which is just inserted in mutually without 
a crevice to a gage pin. Although it is possible that for that the hole for positioning is made into the same 
pitch as a gage pin, and makes an aperture small slightly, it is impossible to make the same all the 
pitches of the gage pin of each process. Moreover, a support film and the complex of a green sheet have 



. a large coefficient of thermal expansion 1 figure compared with a metal, and the pitch of the pin for 
positioning and the pitch of the hole prepared in the green sheet with a support film tend to shift. 
Therefore, after the pitch has shifted, it is necessary to insert the pin for positioning in a hole just, and 
the hole for positioning will surely deform. The deformation becomes large by repeating this with 
electrode presswork, a sheet reversal process, and a laminating process. Gap of the green sheet at the 
time of a laminating is decided by fitting precision of the tooling holes of the green sheet with a carrier 
film to the gage pin of a laminating base. Deformation of tooling holes which were mentioned above 
becomes the big cause of gap. Moreover, although gap of printing between green sheets is decided by 
fitting precision of the gage pin of a conveyance head, and the eye of a printing base at the time of 
electrode printing, if it is difficult to take out the precision of several micron level with such a 
mechanical positioning method and the printing gap for every green sheet of this is also considered, the 
printing gap between the vertical layers in a product will become equivalent to a well-known example 1 , 
or more than it. 
[0007] 

[Means for Solving the Problem] Therefore, the purpose of this invention is offering the manufacture 
method for gap between the vertical layers of the green sheet by which the laminating 1 s was carried out 
manufacturing ceramic laminating parts it being very few and cheaply, and a manufacturing installation. 
The manufacture method of the ceramic laminating parts of this invention prints a predetermined 
internal circuitry to the ceramic green sheet with a support film judged by the predetermined size. In a 
laminating and the manufacture method of ceramic laminating parts of it being stuck by pressure, and 
forming and manufacturing a laminating block Prepare datum reference which constitutes an internal 
circuitry and predetermined mutual physical relationship to a ceramic green sheet with a support film, 
and it sets at internal-circuitry presswork and the laminating process of a ceramic green sheet with a 
support film. Datum reference is picturized with a camera, position measurement is carried out by the 
image processing, and it is characterized by correcting the position of a sheet with a support film based 
on this information, in addition -- although what is necessary is just to decide the size of datum reference 
by the relation between the resolution of a CCD camera, a visual field, and the accuracy of measurement 
1mm or less ~ desirable - 0.5mm or less - circular - it is suitable to prepare at least two holes in the 
position distant as much as possible Moreover, it may not be circular and you may not be a 
breakthrough. What is necessary is for predetermined criteria to be able to measure uniquely by the 
image processing, and just to be able to compute the position and posture of a green sheet with a support 
film also according to the shape of a cross, also with a triangle, also at a rectangle. Moreover, you may 
use datum reference which is different at internal-circuitry presswork and a laminating process. 
[0008] Moreover, the manufacturing installation of the ceramic laminating parts of this invention A 
printing means to print a predetermined internal circuitry to the ceramic green sheet with a support film 
judged by the predetermined size, In the manufacturing installation of ceramic laminating parts which 
has a laminating and a laminating means to be stuck by pressure and to form a laminating block for a 
ceramic green sheet A marking means to prepare datum reference which constitutes an internal circuitry 
and predetermined mutual physical relationship in a ceramic green sheet with a support film, The first 
measurement control means which measures the position of the aforementioned datum reference and 
computes the difference of a measurement value and the predetermined set point, A positioning means 
to move a ceramic green sheet and to set to an internal-circuitry printing means so that the 
aforementioned difference may be abolished, It is characterized by having the second measurement 
control means which measures the position of the criteria prepared in each ceramic green sheet, and 
computes the difference of a measurement value and the predetermined set point, and a transfer means 
to move a ceramic green sheet and to set to a laminating means so that the aforementioned difference 
may be abolished. 
[0009] 

[Embodiments of the Invention] An example of the operation gestalt of this invention is explained 
referring to a drawing. Drawing 1 is the main manufacturing process of the manufacture method of the 
ceramic laminating parts by this invention. This manufacture method is a frame-less process, and solves 
the technical problem about the positioning accuracy of a green sheet. One gestalt of operation is 
explained about the manufacture method of the ceramic laminating parts of this invention, and a 
manufacturing installation, referring to a drawing below. 

[0010] First, a ceramic green sheet is fabricated by the doctor blade method on it by using a 
polyethylene-terephthalate film as a support film. The green sheet after dryness is judged by the 
predetermined size while the support film had been attached. 



[001 1] Next, the judged green sheet 10 with a support film is carried to a punch, and is punched (drilling 
process 3C). datum reference with a diameter of 0.2mm which becomes the beer hall 16 with a 
predetermined number of 0.2mm, for example, diameter, and the two outside opposite side sections of 
this product field with datum reference to the product field of this green sheet 10 with a support film at 
this process as shown in drawing 2 - since the support film 12 and a green sheet 1 1 are penetrated, and a 
hole 13 is punched and is described below, in punching, mutual physical relationship is kept exact A 
beer hall is the hole prepared in the green sheet with the position relation to the internal circuitry, in 
order to obtain the electric conduction between the layers of laminating ceramic parts, and a conductive 
paste is filled up with subsequent internal-circuitry presswork. Therefore, the existence of a beer hall 16 
and a position differ from the printing pattern of an internal circuitry 14 for every green sheet which 
forms a predetermined layer, datum reference — if the laminating of the hole 13 is carried out on the 
basis of it, it can be opened in a position where the beer hall and internal circuitry of each class serve as 
a position relation a green sheet — what has the unnecessary beer hall 16 — receiving - datum reference 
— only a hole 13 is punched The hole of the precision of the hole which penetrated to the support film 12 
and the green sheet 11, and punched them formed in the green sheet 1 1 is highly precise than the hole of 
the support film 12. It is the shell which the support film 12 tends to be extended to this being a plastic 
object with a soft green sheet 11, and a barricade tends to generate, in addition, the aforementioned 
datum reference — although the hole 13 was punched using the same tool as a beer hall punching tool, it 
is not necessarily limited to this therefore, a size is mentioned later — as — the relation between the 
resolution of a CCD camera, a visual field, and the accuracy of measurement — deciding ****ing - 
1mm or less — desirable — 0.5mm or less » circular — it is suitable to prepare at least two holes in the 
position distant as much as possible Moreover, it may not be circular and you may not be a 
breakthrough. What is necessary is for the predetermined criteria section to be able to calculate uniquely 
by the image processing, and just to be able to compute the position and posture of a green sheet with a 
support film also according to the shape of a cross, also with a triangle, also at a rectangle. 
[0012] Next, the punched green sheet 10 with a support film has many internal circuitries 14 by the 
silver paste printed by the screen-stencil machine (internal-circuitry presswork 4C). The pattern of many 
internal circuitries 14 twisted to screen-stencil needs to make the physical relationship agree precisely to 
the pattern of many beer halls 16 formed at the last process as shown in drawing 3 at this time. That is, 
the beer hall 16 needs to be located in the portion which needs to flow electrically in the circuit of a 
vertical layer in the internal circuitry 14 of the layer, therefore — although it is manufactured by the 
screen for printing so that the pattern and physical relationship of a beer hall 16 may suit an internal- 
circuitry pattern — it — adding — the aforementioned datum reference — by this example with a large 
outer diameter, the circular printing mark 17 for positioning of two 0.5mm diameters is formed by this 
heart to a hole 13 

[0013] In printing of an internal circuitry 14, you have to double precisely the position and posture of 
the green sheet 10 with a support film to the screen for printing. For this reason, after the screen set for 
printing, it screen-stencils on a dummy sheet first, and each of the printing mark 17 for positioning 
printed on the dummy sheet is picturized by CCD camera 9 set that it should correspond, and the 
information is inputted into the first measurement control means (not shown) which has an image 
processing system, and is memorized in quest of the coordinate of the center position on the picture, if 
CCD camera 9 uses a visual field as 2mm angle here using a thing with 500x500 usual pixels, although 
it will be set to 4 micrometers per pixel — a hole — dispersion in main is usually calculable in the 
precision of about 1 micrometer at least 4 micrometers or less, if the well-known image-processing 
technique, such as carrying out circle approximation of the hole with a formula, is used Printing of a up 
to [ the actual green sheet 10 with a support film ] is faced. On the printing table which can carry out 
point to point control, turn a green-sheet side up and it is laid in the direction of XYtheta. As opposed to 
each the datum reference of the green sheet 10 with a support film — a hole 13 and two holes formed in 
the green sheet in detail — It picturizes by two sets of CCD cameras 9 from the upper part, and a 
difference with the main coordinate of the printing mark 17 for positioning which searched for the main 
coordinate and carried out [ aforementioned ] storage by the image processing is searched for, and the 
green sheet 10 with a support film is positioned by moving a printing table in the direction which 
abolishes the difference. If a thing with a positioning accuracy of about 1 micrometer is used for a 
printing table, a synthetic print quality including measurement precision can be dedicated to less than 
several microns, the aforementioned printing mark 17 ~ a doughnut-like configuration ~ you may be — 
positioning criteria — you may not be on a hole 13 Moreover, it will not be limited if it is the 
configuration which the predetermined criteria section can calculate uniquely by the image processing 



. * also with a triangle or a rectangle even if not circular. The example of the green sheet 10 with a support 
film which internal-circuitry presswork 4C completed is shown in drawing 3 . The segment 15 for many 
internal circuitries 14 being printed by the center section on the front face of a green sheet, and the green 
sheet 10 with a support film evaluating laminating precision to the periphery is printed, a rear face — the 
support film 12 -- being attached --**** -- two places of the green-sheet 1 1 circumference - datum 
reference - a hole 13 punches — having --****-- datum reference - the printing mark 17 is printed by 
a hole 13 and this heart 

[0014] Many green sheets 10 with a support film in which various printing patterns were formed are 
contained by the magazine 31 as shown in drawing 4 for every pattern. It is made for the support film 12 
to come to the bottom at this time. In addition, in these, a thing without the unnecessary dummy and 
unnecessary beer hall of printing is also contained. Drawing 5 shows typically the front view of the sheet 
feeder 30 of the equipment groups which constitute the manufacturing installation of the ceramic 
laminating parts of this invention, and laminating equipment 20. Hereafter, operation is explained with 
reference to drawing 5 . If the predetermined-number receipt of the green sheet 10 with a support film of 
all kinds required to form ceramic laminating parts is carried out at each magazine 31, this magazine 31 
will be set in the sheet feeder 30. The sheet feeder 30 consists of a sheet stacker 32 and sheet ejection 
equipment 33. The sheet stocker 32 has many shelves which contain a magazine 31, it is constituted by 
three steps in the vertical direction, these examples are consisted of by the circumferencial direction on 8 
train concentric circle, and the medial axis is connected with the motor through the reducer. Moreover, 
sheet ejection equipment 33 is parallel to the receipt shelf located in a line in the vertical direction, and 
is constituted from a lifting device 34 and sheet drawer equipment 35 carried in the rise-and-fall saddle 
by the outside of the sheet stocker 32. By being able to contain 24 magazines 31 (31a, 31b, --) , i.e., a 
maxim um of 24 kinds of sheets, and combining rotation operation of the sheet stocker 32, and rise-and- 
fall operation Of sheerejeciionequipment 33, the shee t feeder 3 0 can pick out a sheet from a magazine 
3 jjn order of a predetermined laminating , and can sup ply it to lamina t ing equipm ent 20~ 
[0015] The sheet which serves as the base in a laminating, for example, the sheet made from a 
polyethylene terephthalate, the foaming pressure sensitive adhesive sheet (it is henceforth called a base 
sheet) in which ablation by heat is possible, is put into the 1st magazine 31a of the sheet feeder 30. The 
sheet stocker 32 is rotated, it rotates in the position where 1st magazine 31a meets sheet ejection 
equipment 33, and, next, the lifting device of sheet ejection equipment 33 moves the sheet feeder 30 to 
the height of the first slot of 1st magazine 31a. Sheet drawer equipment 35 grasps one sheet and one 
front side, and pulls out the slot to a base sheet from magazine 31a. The vacuum adsorption head 37 of 
the sheet reversal transfer machine 36 carries out vacuum adsorption of this pulled-out base sheet, and it 
rotates 180 degrees and is reversed. The reversed base sheet is laid on Shimokane type 21 by the transfer 
machine 27. 

[0016] Next, this green sheet 10 with a support film is similarly pulled out with 2nd magazine 31b 
which contained the predetermined green sheet by which a laminating should be carried out having 
rotated and mentioned above in the position which meets sheet ejection equipment 33, and reversal 
maintenance is carried out by the reversal transfer machine 36. A top will be turned to the green sheet 10 
with a support film by which it was held at this time by the support film 12 side. Between Shimokane 
type 21 of the reversal position of this turnover device 36, and laminating equipment 20, the transfer 
machine 27 which carried the conveyance head 22 which goes and comes back to during this period is 
formed. A transfer machine 27 has the vacuum adsorption head 26 by which position control is carried 
out to 4 shaft orientations of XYZtheta. the support film 12 side of the green sheet 10 with a support 
film by which this vacuum adsorption head 26 was held by the vacuum adsorption head 37 of the 
reversal transfer machine 36 — much suction — vacuum adsorption is mostly carried out with a hole on 
the whole surface, and it goes to Shimokane type 21 — on the way — it moves to up to two sets of CCD 
cameras 23 boiled and prepared two datum reference formed in the green sheet 1 1 like internal-circuitry 
presswork by two sets of CCD cameras 23 — the edge of the hole by the side of the green sheet of a hole 
1 3 is picturized, the center position is calculated by the second measurement control means (not shown), 
and the amount of gaps from the criteria position which inclined with XY position of a green sheet from 
these two points, and theta set up beforehand is calculated Measurement precision can be searched for in 
the precision of 1 micrometer like internal-circuitry presswork. Only this amount of gaps carries out 
amendment operation of the XYtheta shaft to the calculated amount of gaps. If the resolution of XYtheta 
shaft also uses a 1 -micrometer thing, the precision after synthetic position correction will become less 
than several microns (position correction process 5C). in addition, calculation of the aforementioned 
amount of gaps ~ setting — internal-circuitry presswork — setting — datum reference — criteria [ hole / 



* *13 ] carrying out ~ an internal circuitry, simultaneously two printed printing marks — datum reference 
— it can also carry out by picturizing instead of a hole 13 

[0017] Then, the conveyance head 22 carries out specified quantity movement to right above [ of 
Shimokane type 21 ], drives the Z-axis, and descends the vacuum adsorption head 26. The vacuum 
adsorption head 26 is attached in the movable base of the Z-axis through the gimbal spring, if the green 
sheet 10 with a support film which is carrying out vacuum adsorption contacts the sheet laid last time, it 
will become the posture in which the sheet laid last time is imitated by operation of a gimbal spring, and 
a pressure welding will be carried out by the force of a gimbal spring. Then, when a vacuum is cut and 
the air of a vacuum break is flowed, the green sheet 10 with a support film remains in the position. There 
is strong rigidity in the direction of XYtheta, and a gimbal spring does not shift in these directions 
substantially. Moreover, although a laminating position becomes high by the thickness of the green sheet 
1 1 by which the laminating was already carried out whenever it carries out a laminating, a gimbal spring 
also absorbs this, thus, the green sheet 10 with a support film — datum reference — a hole 13 can lay in a 
fixed position precisely to Shimokane type 21 namely, the datum reference of the green sheet 10 with a 
support film by which a laminating is carried out one by one — a hole ~ there is very little gap of 1 3 
comrades If the green sheet 10 with a support film is precisely positioned on Shimokane type 21, a press 
28 will operate, metal mold 25 will descend a top, and it will be stuck by pressure in a predetermined 
pressure, temperature, and time (a laminating and sticking-by-pressure process 6C). Up-and-down metal 
mold is good in the simple monotonous configuration which built in the heater. 

[0018] a press — the upper - the exfoliation head 24 for exfoliating the support film 12, if metal mold 25 
goes up — the upper and lower sides ~ metal mold — in between, revolution movement is carried out, it 
descends, and the corner of the support film 12 of the best layer is pasted up by the adhesive tape, it goes 
up and this support film is exfoliated by circling to opposite direction (PET film ** carries out and it is 
process 7C) A series of above-mentioned processes are repeated successively, the conveyance head 22 
carries out vacuum adsorption of the laminating block, and the green sheet of predetermined number of 
sheets pays out, after a laminating finishes. In addition, since the support film 12 of the last green sheet 
10 turns into a protection film, it does not need to exfoliate. 

[0019] In order to evaluate the laminating sticking-by-pressure precision of the laminating parts 
manufactured by the manufacture method of the ceramic laminating parts of this invention, the 
laminating block was cut and the internal structure was observed. Evaluation was perpendicularly cut to 
the longitudinal direction of arbitrary segments among the segments 1 5 established with the printing 
pattern towards the XY direction at this block principal plane, in order to evaluate the laminating 
precision shown in drawing 3 , and it observed the cross section under the microscope, the segment for 
laminating precision evaluation —15 pattern is the same pattern to all green sheets, and the line length is 
100 micrometers Laminating precision can be measured by the gap grade of each segment 15. 
Consequently, the variation in the center position of a line division side was **10 micrometers or less. 
When the laminating block which consists of a green sheet which, on the other hand, has the same 
segment 1 5 as the above in a frame use process was manufactured and it observed under the microscope 
similarly, the variation in a center position was understood that it is very as large as **50 micrometers or 
more, and the laminating precision of the ceramic laminating parts manufactured using this invention is 
good. 
[0020] 

[Effect of the Invention] As mentioned above, according to the manufacture method of the ceramic 
laminating parts of this invention, and the manufacturing installation A hole is punched and this is 
measured by non-contact using an image processing, the criteria which have precise predetermined 
mutual physical relationship to the internal circuitry of each green sheet — the position of a green sheet 
by amendment's with a highly precise transfer equipment based on this information The printing gap for 
every green sheet in internal-circuitry presswork and the gap between layers of the green sheet in a 
laminating and a sticking-by-pressure process are very small. Variation in the position of the internal 
circuitry of the manufactured ceramic laminating parts is small made with less than 20 micrometers, and 
can make small variation in electrical properties, such as electrostatic capacity and an inductance. 
Moreover, since a frame is not used, it can manufacture cheaply from that the frame itself is 
unnecessary, that a ****** portion is unnecessary and the yield improves, or being able to delete the 
process of a frame flare and frame washing, and efficiency improving. 



[Translation done.] 



